In the course of mtDNA analysis of the conger eel, we found a gene order rearrangement in the segment between the cytochrome b gene and the control region. Since there have been few reports on the gene rearrangement of fish mitochondrial genome so far, we describe our findings in this paper. 15 A total of 15 conger eels, Conger myriaster were collected from three localities in Japan: five from Fukushima (FK), five from Tokushima (TK), and five from Wakasa Bay (WA). Total genomic DNA was extracted from liver tissues preserved in ethanol using proteinase-K/phenol-chloroform procedure with 8 M urea buffer. 16 The polymerase chain reaction (PCR) was used for amplification of a target fragment. Two universal primers were used for PCR amplification and subsequently for direct sequencing: L15774 (5¢-ACATGAATTGGAGGAATACCAGT-3¢) located near the 3¢ end of the cytochrome b gene and H16498 (5¢-CCTGAAGTAGGAACCAGATG-3¢) annealing to the central conserved domain of the control region. 17, 18 The PCR amplifications were carried out under the following conditions: initial 2 min denaturation at 94°C, and 35 alternating cycles of 15 s at 94°C for denaturation, 15 s at 52°C for annealing, and 30 s at 72°C for extension. The amount of 3-4 mL of each PCR product was used for 1% agarose gel electrophoresis for verifying the amplified fragment length with standard size marker (X174 Hinc II digest; Takara Co., Tokyo, Japan) and visualized with ethidium bromide fluorescence under ultraviolet light. Then, the remainder of the PCR product was purified through filtration by Microcon-100 (Amicon Inc., Bedford, MA, USA). These purified products were used as the template DNA for cycle sequencing reactions performed using Dye Terminator Cycle Sequencing FS Ready Reaction Kits (Applied Biosystem Division, Perkin-Elmer Corp., Applied Biosystems, Foster City, CA, USA), and run on an ABI PRISM 373 s DNA Sequencer (Perkin-Elmer Corp.). Sequence data from 15 conger eels were compared with the published mtDNA sequences of Anguilla japonica and A. maromorata, and aligned visually using a sequence editor DNASYS vers. 3.2 + a (Hitachi Software Engineering Co. Ltd, Tokyo, Japan). 19 The nucleotide sequences determined in this study have been submitted to the DDBJ data bank with the accession numbers from AB043052-AB043066.
The aligned sequence data of conger eel mtDNA consisted of 583 nucleotide base pairs (bp), including a part of the cytochrome b gene (60 bp), complete tRNA Thr gene (75 bp), and a part of the control region (448 bp). The tRNA Pro gene, which is usually located between the tRNA Thr gene and control region in general mtDNA of vertebrates, was not detected in the sequences determined in this study (Fig. 1) . In the region next to the tRNA Thr gene, we could not identify clover-leaf secondary structure of any tRNA genes. A total of 38 variable positions, four in the cytochrome b gene and 34 in the control region, were observed through comparison of the present sequences from 15 individuals ( Although variations were observed at 7.6% positions in the control region, less variation (1.0%) was found in a part of this region, from the 76-170th position from the 5¢ end of this region (Table 1) . Conserved sequence segments in the control region have been reported in many animals, which are called conserved sequence block (CSB). 20, 21 The CSB are assumed to have some function relating to transcription or replication of the mtDNA, though their actual functions are still unclear. The above conserved segment found in C. myriaster might be a CSB.
Our data provided a new example of gene rearrangement occurred in the mtDNA of C. myriaster. This suggests that some of the universal primers for amplification of the control region cannot be used for PCR for conger eels. Many of mtDNA gene rearrangements in vertebrates have been observed in the region near the lightor heavy-strand replication origin of the mitochondrial genome. 22 The present rearrangement was also found near the control region where the heavy-strand replication origin is presumably located in this species. Mechanism of gene rearrangements is still unknown, but there might be some relationships between rearrangements and mtDNA replication.
Gene rearrangement data are thought to be useful for resolving phylogenetic relationships among distantly related groups of organisms, because gene rearrangement is assumed as a rare event so that parallel or convergent evolution can hardly be expected (but see Mindell et al. 25 ). 2, 12, 13, 23, 24 If it holds in the present case, the gene rearrangement found in this study should be of use for phylogenetic examination of the Anguilliformes whose phylogenetic structure has not been clarified. 26 The authors wish to thank Y. Ueta and S. Igarashi (Tokushima Prefectural Fisheries Experimental Station) and K. Gotou (Fukushima Prefectural Fisheries Experimental Station) for providing samples. We thank Y.
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